The aim of this work was to evaluate the growth of two clones of Eucalyptus saligna on salt-stress mediated by NaCl in hydroponics. Micropropagated plants of the clones p 0 and p 1 were acclimatizated and cultivated in hydroponics at 0 and 300 mM NaCl levels. The total length, volume, number, fresh mass and dry mass of the roots, the height, fresh and dry mass of the aerial part and the fresh and dry mass of the complete plant were evaluated to the 14 days of hydroponic culture with NaCl. There were significant differences among the clones. The clone p 0 was superior to the clone p 1 in relation to volume of the roots, root number, root fresh mass and total fresh mass of the root. Regards the effect of the salinity on the plants, significant reduction was observed in the height of the aerial part, fresh mass of the aerial part and the total fresh mass. Even so, the interaction between the clones and the concentrations of NaCl was significant for the total fresh mass. In the period of 14 days of hydroponic culture on 300 mM NaCl was possible to discriminate these two clones in relation to the tolerance and susceptibility to the salt stress. The clone p 0 presented higher growth and larger tolerance to the salinity than clone p 1 .
INTRODUCTION
Species of the genus Eucalyptus present high growth rates (approximately 100 m 3 .ha -1 .year -1 ) and short rotations (5-7 years for cellulose and paper production) that represents great reasons for the large use of Eucalyptus for commercial reforestation in many parts of the world (Ho et al., 1998) . Nevertheless, the increase of the soil salinisation is a consequence of the irrigated cultivations, which results in salt accumulations in harmful levels for the plants. This result in a reduced productivity and some of these soils are unable for the use of agricultural practices. The inhibition of the growth and yield is due the reduction in the osmotic potential caused by the excess of salts and/or to their toxicant effect. In most of the saline soils, sodium is the main adsorbed cation, because in most cases it is in greater amount in relation to the other cations (Marschner, 1995) . NaCl reduces the efficiency of use of the nutrients, although its translocation is not affected (Silva et al., 2000; Rego et al., 2011) . To overcome the problem of soil salinisation it is recommended the culture of salt stress tolerant plants. Salt tolerance is the ability of crops to produce an economical yield under adverse soil conditions in the presence of excessive salts in the root zone (Bhutta et al., 2004) . However, into a segregant population (i.e. formed by the progenies of a crossing, individuals genotypically different from each other), usually some individuals are more tolerant, while others are more susceptible. The hydroponics represents an excellent tool to evaluate different abiotic stresses, such as salinity and toxicity of heavy metals, besides also it allows to evaluate the effects of the deficiency of certain nutrients for the simple reason to allow a great control of the nutritional conditions. Countless studies have used hydroponics for these purposes, however we can mention some, such as: boron deficiency in pineapple (Siebeneichler et al., 2008) , zinc toxicity in Eucalyptus maculata and Eucalyptus urophylla (Soares et al., 2001) and saline stress in banana tree (Neves et al., 2002) . The aim of this research was to evaluate the growth of two Eucalyptus saligna clones on saltstress mediated NaCl in hydroponics.
MATERIAL E METHODS

Plant material
The clones used in this research were obtained through the in vitro germination of seeds. These seeds were supplied for EMBRAPA -Forests, these seeds were a mixture of the following progenies: BR00-519 (27%), BR00-523 (13%), BR01-197 (12%), BR00-534 (12%), BR01-201 (12%), BR00-530 (12%) and BR00-539 (12%). In vitro germination was realized followed the methodology described by Lopes da Silva et al. (2010) . The clone p0 presented relative tolerance to the salinity in in vitro tests and the clone p1 presented susceptibility to the in vitro salinity. The letter p refers to our internal control of establishment of clones. The number 0 represents the absence of susceptibility and 1 the presence of susceptibility to the salinity. These clones were multiplicated in vitro by indirect organogenesis (Dibax, 2007) . Micropropagated plantlets of Eucalyptus saligna 3.3 cm in height (aerial part) were acclimatizated in a glasshouse. Plantlets were transferred to polypropylene dibble tubes (40 mm diameter and 125 mm in height and filled with 50 cm 3 of a commercial substrate named Plantmax ® HT) and stayed for 20 days at intermittent nebulization, after this period they were removed from nebulization and daily irrigated during 80 days until the hydroponics experiment.
Salt treatments in hydroponics
Plantlets were removed from dibble tubes; their roots were washed with water tap (faucet) and the plantlets (4.5 cm in height of the aerial part) were cultured in an alveolated tray with thick sand as a substrate (≥ 1 mm). This tray stayed on a nutritive solution composed with half strength MS medium salts, except for Fe-EDTA was used a quarter strength (Murashige and Skoog, 1962) . Myoinositol and vitamins were not added. This solution stayed inside a basin and pH was adjusted to 5.8 each three days, and solution level was adjusted to one liter with distilled water. For each plant was used 10 mL solution. Hydroponic solution was oxygenated with aid the air compressor (1.5 L.min -1 ), which resulted in 202 L.day -1 . Before experiment installation, plantlets stayed in hydroponics (no treatments) during seven days for adaptation. The experiment was placed at a growth room with a temperature at 25±2 o C and 16 h of photoperiod, under light intensity of 30 µM m -2 s -1 obtained by white fluorescent lamps. Total length (cm), volume (mm 3 ), number, fresh and dry mass (mg) of the roots; height (cm), fresh and dry mass (mg) of the aerial part and fresh and dry mass of complete plant were evaluated at 14 days of hydroponic culture with NaCl (21 day of hydroponic culture). Root length was measured with aid of the Win Rhizo Mac La1600 equipment made by Instruments Régent. Dry mass was determined after treatment in oven at 80º C for 24 h. Experimental design was a complete randomized in a factorial arrangement (2x2), with two clones (p 0 and p 1 ) and two NaCl levels (0 e 300 mM). It was used five replicates with four plants. The data were submitted to the Bartlett's test for homogeneity of variances, followed by ANOVA (analysis of variance) at the level of significance P ≤ 0.05. Data from counting were transformed to 5 , 0 + x (i.e. to force data to assume a normal distribution, what is necessary to validate the analysis of variance). All the analyses were done following the procedures of the software GENES (Cruz, 2001) .
RESULTS AND DISCUSSION
Both the clones suffered severe leaf distortion at fourth day cultured at 300 mM NaCl. Higher levels of salts generate a low water potential in the solution, which promotes great difficult for plant to acquire water and nutrients. Therefore, saltstress results in a water deficit condition in plant and it seems a drought physiological condition (Mahajan and Tuteja, 2005) .
There were significant differences for factor growth of the clones. Clone p 0 was superior for root volume, root number and total fresh mass (Tables 1 and 2) . Nevertheless, there were not statistical differences for root length, height of the aerial part, fresh mass of the aerial part and dry mass of roots, aerial part and total in these clones (Tables 1 and 2) . About the effect of the salinity on the plants, significant reduction was observed in the height of the aerial part, fresh mass of the aerial part and total fresh mass (Tables 1 and 2). Similar results were found in banana plant cultivated in hydroponics at 5, 10 and 15 mmol L -1 sodium level, which promoted significant reduction in the fresh mass of the aerial part and in the height of the aerial part after almost two months of culture (Neves et al., 2002) . However, the other variables did not present statistical differences. Nevertheless, interaction between the clones and the NaCl levels was only significant for the total fresh mass (Table 1) . This result suggest the period of 14 days of hydroponic culture of the Eucalyptus saligna plants can be used to discriminate tolerant and susceptible clones to the salinity. However, probably larger periods could allow more precise discrimination. 1 Means followed by different capital letters in the lines presents differences and means followed by different lower case letters in the columns presents differences, both at 1% for test F. 2 Means followed by different capital letters in the lines presents differences and means followed by different lower case letters in the columns presents differences, both at 5% for test F. Variables without letters in the columns and lines were not significant.
The variables affected by the salinity (300 mM NaCl) presented a reduction in percentage with relation to the control (0 mM NaCl) of 34.3%, 72.6% and 30.2% for the height of the aerial part, fresh mass of the aerial part and total fresh mass, respectively. The only variable that identified the level of 300 mM NaCl as a lethal dose (DL 50 ) was the fresh mass of the aerial part, which was drastically reduced in a percentage below 50% of the normal parameter of growth. However, the severity of the stress level is relative to the plant age and to the time of exhibition (Hoffman and Rawlins, 1971 ). Due to the fact of the plants stayed a long time in the dibble tubes before the installation of the experiment, its root system was already very developed, what can have resulted in the low susceptibility to the saline treatments, whereas there was little space in cells for the development of the roots. Therefore it is probable that the aerial part was more susceptible to salinity than the roots. The tolerance to the saline stress can be due to the control of the acquisition and for the allocation of sodium inside the plant, or for the osmotic readjustment and other physiologic processes (Cheeseman, 1988) . The inhibition of the growth and the plant production is due to the reduction in the osmotic potential caused by the excess of salts and/or to the toxicant effect of the same ones (Silva et al., 2000) . The more important organic solutes accumulated in superior plants under conditions of salt stress are carbohydrates and proline. The proline level is increased when the plant suffers some stress type related to the osmotic adjustment. The proline is an osmoprotector that works as an osmolyte, which acts in the osmotic adjustment of the cell, aiding to maintain the hydric balance of the plant, without there are decreases of the turgor or cellular volume (Taiz and Zeiger, 2004) . The largest tolerance the salinity of the Clone p 0 can be due to the larger produced amount of sugar soluble and proline than the clone p 1 .
